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APPARATUS FOR CUTTING AND CREATING NOTCHES AND APERTURES IN 

SHEET-TYPE WORK MATERIAL 

Cross-Reference to Related Applications 
[0001] This application is entitled to the benefit of and incorporates by reference 
essential subject matter disclosed in Provisional Patent Application No. 60/398,936 
filed on July 26, 2002. 

Field of the Invention 
[0002] The present invention is generally directed to cutting and creating apertures 
such as notches in sheet type work material and is more specifically directed to 
simultaneously cutting an edge and generating notches and other shaped 
apertures. 

Background of the Invention 

[0003] Pattern pieces cut from layers of sheet-type work material particularly those 
cut from leather hides often have apertures such as holes or notches cut therein. In 
many instances, these notches are cut into arcuate edges of the pattern piece. 
Historically, cutting these notched pattern pieces involved a two step process. 
Generally, the notches are first cut into the work material with a punch or a cutting 
blade, and then the edges of the pattern piece are cut typically using a wheel type 
cutter. Cutting the notches, particularly if there are many, is in and of itself a labor 
intensive, time consuming process. Following the notching step with the 
subsequent step of cutting the peripheral edges further increases the time required 
to cut the pattern piece from the work material. 

[0004] Another difficulty occurs when a series of different notch patterns or 
differently shaped notches are required in the same pattern piece. When this 
occurs it is necessary to have on hand, and use several different notch cutting tools 
as well as to properly layout the notch pattern. These steps can greatly and 
detrimentally effect the amount of time it takes to cut a pattern piece from the work 
material. In addition, because of the requirement for multiple operations, the 
likelihood for errors to be made increases. 

[0005] Based on the foregoing, it is the general object of the present invention to 
provide a notching and cutting apparatus that improves upon or overcomes the 
drawbacks of prior art devices. 
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Summary of the Invention 

[0006] The present invention is directed in one aspect to an apparatus for cutting 
pattern pieces in, and creating apertures in sheet-type work material wherein the 
apparatus includes a frame having a support surface mounted thereon for carrying 
at least one layer of the work material. A carriage is coupled to the frame for 
movement back-and-f orth there along in a first coordinate direction in response to 
commands issued from a controller. A cutting head is mounted to the carriage for 
movement back-and-f orth along the carriage in a second coordinate direction 
generally perpendicular to the first coordinate direction. A rotary die is rotatably 
coupled to the cutting head with at least one cutting tool coupled thereto. The 
cutting tool has a shaped cutting portion corresponding to the shape of an aperture 
to be formed in the work material. As used herein, the term "aperture" should be 
broadly construed to include both holes and edge notches. The rotary die is 
movable between a working position wherein the at least one cutting tool engages 
the work material, and a non-working position wherein the rotary die is positioned 
away from the work material. During operation when the rotary die is in the 
working position, shaped apertures are formed in the work material. 

[0007] Preferably, a cutter is coupled to the cutting head for movement between a 
working position wherein the cutter engages the work material and a non-working 
position wherein the rotary die, and thereby the cutter is positioned away from the 
work material. In the preferred embodiment the cutter is positioned adjacent to the 
rotary die when each is in the working position, to allow pattern pieces to be 
simultaneously cut and notched in response to commands issued from the 
controller. 

[0008] In the preferred embodiment of the present invention, the rotary die is 
coupled to an actuator that is positioned between the rotary die and the cutting 
head. The actuator is of a suitable type, such as, but not limited to a servo or 
stepper motor. The actuator selectively indexes the rotary die to position a cutting 
tool mounted thereon, in proximity to the work material. In addition, causing the 
die to roll along the work material will allow for patterns of spaced-apart apertures 
to be cut. 

[0009] In an embodiment of the present invention, the rotary die is adapted to carry 
a plurality of cutting tools. In addition, each of the cutting tools can be pivotally 
coupled to the rotary die to allow a cutting portion defined by the die to rotate into 
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or out of position as the rotary die is indexed. The cutting tools can be configured 
so that each cuts the same shaped aperture or different shaped apertures or a 
combination thereof. A tool changer can also be provided so that during operation, 
different cutting tools can be loaded onto or removed from the rotary die. 

[0010] An advantage of the present invention is that the process of cutting 
apertures into the work material in predetermined patterns can be performed 
quickly and automatically. 

[0011] Another advantage of the present invention is that a pattern piece can be 
simultaneously notched and the edges cut. 

Brief Description of the Drawings 
[0012] FIG. 1 is a partial schematic illustration of a cutting table incorporating the 
present invention. 

[0013] FIG. 2 schematically illustrates a rotary die coupled to a cutting head 

forming part of the cutting table of FIG. 1. 
[0014] FIG. 3 is a front elevational view of an embodiment of a rotary die without a 

cutting tool mounted thereon. 
[0015] FIG. 4 is a side elevational view of the rotary die of FIG. 3. 
[0016] FIG. 5 is a perspective view of an embodiment of one type of cutting tool 

mountable on the rotary die of FIG. 3. 
[0017] FIG. 6 is a partial schematic illustration of a multiple cutting tool attached to 

the rotary die. 

[0018] FIG. 7 schematically illustrates a rotary die, an edge cutting tool and a tool 
changer. 

[0019] FIG. 8 schematically illustrates a rotary die and an edge cutting tool. 
[0020] FIG. 9 schematically illustrates a rotary die and an edge cutting tool coupled 
to a cutting head forming part of the cutting table of FIG. 1. 

Detailed Description of the Preferred Embodiments 
[0021] As shown in FIG. 1, a cutting table generally designated by the reference 
number 10, includes a frame 12 and work material support surface 14 adapted to 
carry at least one layer of sheet-type work material 16, such as, but not limited to 
leather or vinyl thereon. A carriage 18 is coupled to the frame for movement back- 
and-forth in a first direction as indicated by the arrows labeled "X." A cutting head 
20 is mounted on the carriage 18 and is movable back-and-forth therealong in a 
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second direction as indicated by the arrows labeled "Y." Both the carriage 18 and 
the cutting head 20 move in response to commands issued from a controller 21. As 
will be explained in detail below, a pair of cutting tools, each for performing a 
different type of cutting operation, are mounted to the cutting head 20. The cutting 
tools are movable between a working position, wherein they engage the work 
material 16, and a non-working position wherein they are lifted off of the work 
material. 

[0022] As shown schematically in FIG. 2, the cutting head 20 includes a suitable 
drive, such as a stepper motor 26 coupled to a housing 28. The housing 28 is 
rotatable about an axis designated by the reference number 29 by the stepper motor 
26. The axis 29 is generally perpendicular to the axis 31 about which the rotary die 
30 rotates. A rotary die 30 having at least one cutting tool 32 mounted thereon is 
rotatably coupled to the housing 28 and is driven by suitable means, such as, but 
not limited to a second stepper motor 34. An actuator 36 shown in the illustrated 
embodiment as a pneumatic cylinder is mounted to the cutting head 20 and 
coupled to the housing 28 to move the housing between the working and non- 
working positions. While first and second stepper motors, 26 and 34 respectively, 
have been shown and described, the present invention is not limited in this regard 
as other types of actuators known to those skilled in the pertinent art to which the 
present invention pertains, such as servos, can be substituted without departing 
from the broader aspects of the invention. The same is true for the pneumatic 
cylinder, other types of actuators such as stepper motors, servos, or hydraulic 
cylinders can be substituted. 

[0023] As shown in FIGS. 3-5, the rotary die 30 includes a recessed section 38 into 
which a cutting tool 40 is mounted. The cutting tool 40 defines an aperture 42 
extending therethrough. A fastener not shown extends through the aperture 42 
and threadably engages a tapped hole 44 defined by the rotary die 30. While a 
fastener extending through the aperture 42 and engaging the tapped hole 44 has 
been described, the present invention is not limited in this regard as other 
mounting means, such as a taper lock, ball and detent, or snap fit can be employed 
without departing from the broader aspects of the present invention. In addition, 
while a cutting tool 40 has been shown and described, the present invention is not 
limited in this regard as other types of tools such as a punch can be substituted 
without departing from the broader aspects of the present invention. 



5 

[0024] During operation, and in response to command signals issued from the 
controller 21, the rotary die 30 is moved to a position where a notch or aperture is 
to be cut, the rotary die is indexed to position the cutting tool 32 over the work 
material 16. The cutting tool 32 is then brought into engagement with the work 
material 16 and a notch or other shaped aperture is cut. 

[0025] As shown in FIG. 6, the rotary die 30 can be configured to accommodate 
multiple cutting tools 32. In the illustrated embodiment four tool holders 46 are 
mounted for pivotal movement about a pivot axis 48. The tool holders 46 move to 
the rotated position (shown in dotted lines) when the rotary die 30 is rotated in the 
direction indicated by the arrow labeled "A." When the rotary die 30 is rotated in 
the direction labeled "B", generally opposite the "A" direction, the tool holder 46 
closest to the work material moves into cutting position so that a cutting tool 
mounted thereon can be employed. While the directions "A" and "B" are shown in 
the illustrated embodiment as counter-clockwise and clockwise respectively, the 
present invention is not limited in this regard as the tool holders 46 can be 
configured to function opposite to the above-described manner. 

[0026] As shown schematically in FIG. 7, the present invention can also incorporate 
a tool changer 50 for storing several different cutting tools. During operation, 
when a different, or new cutting tool is required, the actuator 52 moves the rotary 
die 30 to the tool changer 50 where a mounted cutting tool is removed and stored, 
and a new or different cutting tool is installed. Also shown in FIG. 7 is a cutter 54 
for cutting along pattern edges. In general the cutter 54 is round having a 
sharpened edge and is rotatable about an axis 55 that is generally coaxial with the 
axis 31 about which the rotary die 30 is rotatable. Both the rotary die and the cutter 
wheel are mountable via rotation of the housing 28, by the stepper motor 26, about 
the axis 29. During operation the cutter 54, in response to commands issued from 
the controller 21 engages the work material and is dragged via the movement of 
the carriage 18 and cutting head 20 along a cutting path. The actuator 56 moves the 
cutter 54 between the working and non-working positions. 

[0027] As shown schematically in FIGS. 8 and 9, the cutter 54 is positioned 
proximate the rotary die 30 so that during operation a continuous cut along a 
desired line of cut can be made while simultaneously cutting notches or other 
shaped apertures in the work material. This has the advantage of increasing 
throughput over prior art machines wherein notching and cutting are usually done 
as separate operations. 



